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(54) BATTERY ELECTRODE PLATE AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a battery electrode plate that is capable of perform ing^three- 
dimensional current collection although thinly made and that has an excellent performance such as that it 
does not generate expansion at the rolling process or internal short-circuiting, while having a structure of 
low cost and high mass producibility, and a manufacturing method of producing the battery electrode plate. 
SOLUTION: In the core material 1 applied in filled state with a mixture made primarily of active material 2, 
the rows of the bent protrusion section 8, which are formed with the first and the second bent protrusion 
section 4, 7 of a strip of fancy book shape respectively protruding alternately in both directions on the front 
and the rear of the metal sheet 3, and which are formed in a direction X of the metal sheet 3, have a shape in 
which plural rows are arranged along the other direction Y which crosses at right angles the direction X of 
the metal sheet 3, by interposing the flat section 9 of a prescribed width. This battery electrode plate is 
manufactured by either of a reciprocating method or a rotary method by continuous press, or by an 
electrolytic precipitation method. & 



[Claim(s)] 

[Claim 1] A restoration condition comes to plaster [ a core material ] the mixture which makes an active 
material a subject. Said core material Bulge **** which comes to form in the front flesh-side both directions 
of a metal sheet the 1st and 2nd curve bulge section of the shape of a strip of paper which projects in convex 
by turns, respectively along the one direction of said metal sheet The electrode plate for cells characterized 
by having the configuration by which intervened the flat part of predetermined width of face, and it 
intersected perpendicularly to said one direction of said metal sheet, and also two or more trains 
arrangement was carried out along the direction. 

[Claim 2] The metal sheet before processing of the curve bulge section is an electrode plate for cells 
according to claim 1 which are either nickel, copper, aluminum or iron and which metallic foil of the alloy 
which makes them a subject. 

[Claim 3] The metal sheet before processing of the curve bulge section is an electrode plate for cells 
according to claim 1 which performs copper plating or nickel plating to the thing which performed nickel 
plating to iron or copper, or iron. 

[Claim 4] A core material is an electrode plate for cells according to claim 1, 2, or 3 with which a front face 
consists of a metal sheet by which surface roughening was carried out. 

[Claim 5] The electrode plate for cells given in any of claims 1-4 currently formed in parallel with a 
longitudinal direction along the side edge of the longitudinal direction of a core material the solid color 
section whose curve bulge section is not formed is. 

[Claim 6] The electrode plate for cells according to claim 5 with which the solid color section in a core 
material has big sheet thickness to the curve bulge section and a flat part. 

[Claim 7] The electrode plate for cells according to claim 5 with which a crevice or heights is formed in the 
solid color section in a core material in the shape of a wave. 

[Claim 8] The curve bulge section is an electrode plate for cells given in any of claims 1-7 currently formed 
by the arrangement with which the longitudinal direction of the shape of the strip of paper agrees in the 
longitudinal direction of a core material they are. 

[Claim 9] The electrode plate for cells given in any of claims 1-8 they are with which said whole core 
material is laid underground in the active material layer which plastered both sides of a core material with 
the mixture which consists of an active material, electric conduction material, and binding material, and was 
formed. 

[Claim 10] When an advance drive is carried out in the direction used as the relative position where it feeds 
intermittently between the punches and female mold which drive a band-like metal sheet in the direction in 
which a mutual relative position attaches and detaches, and said punch and female mold approach it 
mutually With forming a slit in the location where the cutting parts of said punch in a metal sheet and said 
female mold agree, mostly to coincidence the rectangle-like part formed between said two adjoining slits — 
each heights of said female mold — pushing up — the 1st curve bulge section — and, while depressing by the 
heights of said punch and forming the 2nd curve bulge section by turns By forming a flat part in the location 
where said 1st and 2nd curve bulge section is between bulge **** arranged by turns, and the non-processed 
sections of said punch in said metal sheet and said female mold agree The manufacture approach of the 
electrode plate for cells which forms a core material and is characterized by plastering a restoration 
condition with the mixture which makes an active material a subject at said core material. 
[Claim 1 1] A band-like metal sheet is continuously fed between the processing rolls of a pair by which 
synchronous rotation is carried out. With forming a slit in the part where the cutting part of each disc-like 
cutter of said processing roll of both in said metal sheet gears, mostly to coincidence While pressing the 
rectangle-like part formed between two adjoining slits in the direction which is mutually different by turns 
by each heights of both said processing rolls and forming the 1st and 2nd curve bulge section, respectively 
By forming a flat part in the location where said 1st and 2nd curve bulge section is between bulge **** 
arranged by turns, and each non-processed section of said processing roll of both in said metal sheet agrees 
The manufacture approach of the electrode plate for cells which forms a core material and is characterized 
by plastering a restoration condition with the mixture which makes an active material a subject at said core 



material. 

[Claim 12] The metal electrolytic deposition drum on which the concave heights by which curve heights and 
a curve crevice were formed in the shaft orientations of a periphery side by mutual arrangement at the single 
tier intervened the flat part, and two or more array formation was carried out at the circumferencial 
direction, being immersed into the electrolytic solution of a cell and rotating in the fixed direction The 
manufacture approach of the electrode plate for cells which performs electrolytic deposition continuously, 
exfoliates the metallic foil which it deposited from said electrolytic solution and adhered to the periphery 
front face of said electrolytic deposition drum, forms a core material, and is characterized by plastering a 
restoration condition with the mixture which makes an active material a subject at said core material. 
[Claim 13] The manufacture approach of the electrode plate for cells according to claim 12 of having used 
the electrolytic deposition drum which is located in accordance with the boundary line of curvejieights and 
a curve crevice and in which the septum section of the direction of a path was mostly formed with the 
electric insulator while all the front faces of a periphery were formed by titanium. 
[Claim 14] The manufacture approach of the electrode plate for cells given in any of claims 10-13 which 
were made to perform a surface roughening process to a core material with which means of an electrolytic 
deposition method, the etching method, the sandblasting method, a roll replica method, metal spraying, or a 
fine-particles sintering process at the time before processing of this, or after processing of processing. 
[Claim 15] Either [ at least ] a positive-electrode plate or a negative-electrode plate is constituted by the 
electrode plate for cells given in any of claims 1-7 they are, a separator is intervened among these in said 
positive-electrode plate and a negative-electrode plate, and they are winding or the cell by which carry out a 
laminating, an electrode group is constituted, and it comes to contain said electrode group and electrolytic 
solution in a cell case. ^ 
[Claim 16] The cell according to claim 15 by which electric junction of the end face of each solid color 
section of forward [ which forward and each negative electrode plate were constituted with the electrode 
plate for cells according to claim 6 or 7, and was projected in both electrode groups ], and each of said 
negative electrode plate is carried out at each collecting electrode plate of forward and a negative electrode, 
respectively. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach that the electrode plate for cells 
which comes to plaster a core material the mixture which makes an active material a subject, and its 
electrode plate for cells can be manufactured with sufficient mass-production nature with high decision by 
low cost. 
[0002] 

[Description of the Prior Art] Forward [ of a cell ] and each negative electrode plate plaster a restoration 
condition with the mixture which makes the active material of each positive/negative a subject, and are 
formed in the core material which functions as a charge collector when considering as a cell. Generally as 
the above-mentioned core material, a sintering type substrate, the letter metal porous body substrate of 
foaming, the hole aperture wavelike processing substrate, the punching metal, the expanded metal substrate, 
etc. are used. 

[0003] A sintering type substrate (for example, refer to JP,4- 165006, A) sinters metal powder, such as nickel, 
forms a sintered compact, fills up the hole part of this sintered compact with an active material, and is used 
for the sintering type nickel positive-electrode plate of an alkaline battery etc. The letter metal porous body 
substrate of foaming (for example, refer to JP,57-39317,B) It is what is called the sponge metal which used 
metals, such as nickel, as the three-dimensions porous body. To sponge-like foam like the polyurethane 
sheet which became three-dimensions mesh-like After means, such as sinking in or nonelectrolytic plating, 
give conductivity for a conductive paint like carbon, a metal is made to adhere to the frame front face of the 
foam by the galvanizing method, this is heated, the sintering desoot only of the sponge-like foam is carried 
out, and it is removed. 

[0004] A hole aperture embossing substrate (for example, refer to JP,7-130370,A) makes weld flash project, 



when punching at a nickel plate, and it is formed in a solid configuration. A punching metal opens a hole in 
a metal sheet at a large number. An expanded metal substrate (refer to JP,3-204126,A and JP,7-335208,A) 
carries out lath processing of the metal sheet. 
[0005] 

[Problem(s) to be Solved by the Invention] The above-mentioned core material is asked for the ability of 
what has these engine performance with the requirements on engine performance, like that the volume is 
small for that current collection effectiveness is high, that the maintenance capacity of an active material is 
high, and the formation of a high energy consistency, and the ion accompanying a reaction and gas in the 
electrolytic solution or a cell can circulate moderately to be manufactured by cheap and high mass- 
production nature. However, in each conventional core material mentioned above, what satisfies 
requirements needed, such as above engine performance, prices, etc., with sufficient balance is not found. 
[0006] That is, although each conventional core material mentioned above has the features of a proper 
efficiently, since all have comparatively many production processes, it has a common problem inferior to 
mass-production nature while a manufacturing cost costs dearly. Below, each conventional core material is 
explained separately. First, although the maintenance capacity of the current collection nature as an 
electrode or an active material is excellent, since the ratio of the hole holding an active material is low, the 
sintering type substrate is unsuitable for high-energy-izing as an electrode. 

[0007] Since the metal frame has the spongy three-dimensional network, the letter metal porous body 
substrate of foaming has very high porosity, has high specific surface area, as compared with other core 
materials, is very excellent in a high current discharge engine-performance side, and is adopted widely in it. 
On the other hand, the letter metal porous body substrate of foaming has the fault which is easy to carry out 
internal short-circuit with a metaled projection. Moreover, although aiming at improvement in a high current 
discharge property by making a plate thinly and long invents easily in this letter metal porous body substrate 
of foaming, it originates in using the foam of urethane as a base material in that production process, and 
adjustment of porosity is difficult, furthermore, in the letter metal porous body substrate of foaming, when a 
mixture is applied and rolled out to this and it considers as an electrode plate, a metaled exposed part exists 
in the front face of the electrode plate, and if it is easy to generate a short circuit, it will obtain, and there is 
fault. And the biggest fault of the letter metal porous body substrate of foaming is becoming cost quantity. 
[0008] A hole aperture embossing substrate has the fault from which a configuration changes simply since it 
is easy to extend to hauling or rolling, moreover, since the weld flash produced at the time of punching is 
made to remain intentionally for the purpose of improvement in the maintenance capacity of an active 
material, originates in this weld flash etc. and tends to cause internal short-circuit. 
[0009] the active material applied by both sides since the punching metal and the expanded metal were 
superficial configurations - a mixture - the case where are only mutually combined with the inner binder, 
and a spiral electrode group is especially constituted since the maintenance capacity of an active material is 
not enough - an active material - dedropping ~ easy - the technical problem which the life of a cell 
shortens occurs. Moreover, these core materials have a technical problem also in the current collection 
nature of the thickness direction as an electrode inevitably from it being a superficial configuration. 
[0010] The research for obtaining from the former the core material with which it can be satisfied of the 
requirements needed [ productivity / the various engine performance as a core material, / a price side or 
productivity ] with sufficient balance to the above-mentioned technical problem has been continued. For 
example, in the expanded metal substrate, the manufacture approach of an expansion mesh sheet of having 
improved the manufacture means of the expansion mesh sheet (the pars tuberalis arranged alternately many 
lines thing to which the section was tubercular in the shape of a grid) of a publication to JP,60-29573,B is 
proposed by JP,3-204126,A. while one process can perform slit formation by this manufacture approach - 
the expansion process of degree process - smooth ~ it can carry out - the line at the time of overhang 
shaping — the wall thickness reduction locally produced in the section can be avoided, and expansion can be 
carried out to homogeneity by the comparatively small force. According to this manufacture approach, an 
expansion mesh sheet with the large width of face of a grid can be obtained with a thick plate. 
[001 1] To the expansion mesh sheet obtained by this, there was a demand thin-shape-ized for the purpose of 
attaining high energy consistency-ization. Then, while preparing the solid-color section by which a lath eye 
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is not formed in the arbitration part of the cross direction of the manufacture approach ( refer to JP,1 1- 
260373,A) of an expansion mesh sheet of having prepared the solid color section with detailed lath eye 
structure by slit formation by the reciprocating method, and the long metal sheet below thickness 0.1 mm, in 
the direction of a long picture, the nonaqueous-electrolyte cell ( refer to JP,1 1-260418,A) constituted from 
the solid-color section using the expanded metal substrate which started the lead connection par^Avas 
proposed. However, these expansion mesh sheets (expanded metal substrate) are 2-dimensional core 
materials, and have the fault which is inferior in the current collection nature to the thickness direction. 
[0012] On the other hand, improvement can be aimed at, if an electric conduction agent like carbon is added 
to the mixture which makes an active material a subject even if it is a core material 2-dimensional [ above- 
mentioned ], current collection, i.e., the three dimensions current collection engine performance, of the 
thickness direction. However, if the positive-electrode plate of the nickel hydrogen battery of the cells 
which need three-dimensions-current collection etc. adds an electric conduction agent like carbon, while 
carbon etc. will oxidize, it will carbonate-ion-ize during charge and the internal resistance of a cell will rise, 
an active material will be omitted with the telescopic motion in charge and discharge, and the life as a cell 
will become short. Although the letter metal porous body substrate of foaming was used as a positive- 
electrode plate of a nickel hydrogen battery by the former for these reasons, porosity cannot fall^and the 
letter metal porous body substrate of foaming cannot obtain a high capacity consistency, if it is hard to make 
the solid color section for attaching a charge collector in an electrode plate thru/or an electrode group and 
thin shape-ization is attained to the top where cost is high, as mentioned above. 

[0013] Since the above-mentioned solid color section can acquire the effectiveness that it sets like the roll 
turner after applying the active material other than the application which connects an above-mentioned 
charge collector, and reinforcement can be secured in the case of for example, an expansion mesh sheet, 
forming is desirable. 

[0014] Then, this invention aims at offering the approach that the electrode plate for cells equipped with the 
configuration producible by cheap and high mass-production nature and its electrode plate for cells can be 
manufactured suitably, though it has the engine performance which was [ arise / though it was made in view 
of the above-mentioned conventional technical problem and being thin-shape-ized, three-dimensions-current 
collection is possible, and / expanding or the internal short-circuit at the time of rolling ] excellent. 
[0015] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the electrode plate for 
cells of this invention A restoration condition comes to plaster [ a core material ] the mixture which makes 
an active material a subject. Said core material Bulge **** which comes to form in the front flesh-side both 
directions of a metal sheet the 1st and 2nd curve bulge section of the shape of a strip of paper which projects 
in convex by turns, respectively along the one direction of said metal sheet Intervene the flat part of 
predetermined width of face, and it intersects perpendicularly to said one direction of said metal sheet, and 
also is characterized by having the configuration by which two or more trains arrangement was carried out 
along the direction. 

[0016] Since the metal which carried out electrolytic deposition to the peripheral surface of the electrolytic- 
deposition drum which it can form by passing through the simplified process by performing continuation 
press working of sheet metal or fabrication of a rotary method, and also is immersed into the electrolytic 
solution of a cell, and rotates continuously is made to adhere and it can form continuously with this 
electrode plate for cells, transporting a metal sheet for a core material in the band-like condition, a cheap 
thing can be manufactured by high mass-production nature, moreover, it become a suitable thing for the 
positive electrode plate of the nickel hydrogen battery which need three dimensions - current collection 
especially since a discharge property improve remarkably compared with the electrode for the application 
type cells using the 2-dimensional core material of the former when the availability of the active material of 
the thickness direction become high especially since a touch area [ as opposed to / the curve bulge section of 
a core material project by turns to front flesh side both sides of a metal sheet, and / the active material of a 
core material ] be large, and a cell constitute etc. 

[0017] Furthermore, the high current discharge property of an active material per unit capacity improves 
sharply as compared with the conventional 2-dimensional core material while the maintenance capacity of 



an active material will become very high and will become good constituting especially a spiral electrode 
group, since it is held in the condition of being held by the 1st and 2nd curve bulge section from front flesh 
side both sides side of a metal sheet. # 
[0018] Moreover, since weld flash etc. does not occur at the time of formation and a core material can be 
formed by there being no possibility that internal short-circuit etc. may occur, and deforming a 
comparatively thin metal sheet plastically, it becomes possible [ the rate of a volume ratio to an active 
material becoming low, and attaining high energy consistency-ization as a cell ]. And since elliptical space 
is mostly formed by side view between the 1st and 2nd curve bulge sections projected by turns at front 
flesh-side both-sides side of a metal sheet, respectively, a core material When a cell is constituted, while 
being able to circulate the ion and gas accompanying a reaction in the electrolytic solution or a cell good, a 
big current can be passed from the current collection effectiveness in the thickness direction of an electrode 
plate being good. 

[0019] There is a big advantage of being easy to attach a charge collector, since the letter metal porous body 
substrate of foaming which is most excellent when this electrode plate looks at only an engine-performance 
side in current especially can be produced by low cost as compared with the electrode plate which considers 
as a core material and the solid color section can be easily formed from the beginning, and thin-shape-being 
easy toize. 

[0020] In the electrode plate for cells of the above-mentioned invention, as for the metal sheet before 
processing of the curve bulge section, it is desirable to perform copper plating or nickel plating to the thing 
which performed nickel plating to either nickel, copper, aluminum or iron which metallic foil of the alloy 
which makes them a subject, iron, or copper, or iron, thereby, it is cheap and a metal sheet with high 
reinforcement can be obtained. It is using the core material which a front face's becomes from the metal 
sheet by which surface roughening's was carried out still more preferably. Thereby, a metal sheet has the 
advantage whose maintenance capacity over an active material improves. 

[0021] Furthermore, in the electrode plate for cells of the above-mentioned invention, the curveibulge 
section of the non-formed solid color section being formed in parallel with a longitudinal direction along the 
side edge of the longitudinal direction of a core material is desirable. While the tensile strength of the 
longitudinal direction of a core material can improve and being able to prevent the deformation in the time 
of rolling etc. by this, since the maintenance capacity of an active material is lower than the formation part 
of the curve bulge section, the solid color section can remove an active material [ finishing / application ] 
easily, and can ensure [ efficiently and ] welding to a collecting electrode plate or a current collection lead. 
[0022] Moreover, as for the above-mentioned solid color section, it is desirable to have big sheet thickness 
to the curve bulge section and a flat part. More positive junction can be acquired while a weld efficiency 
improves further, since a big pressure can be applied to the solid color section which is a welded part by this 
when joining the solid color section to a charge collector etc. by resistance welding. Furthermore, while it is 
much more desirable that a crevice or heights is formed in the solid color section in the shape ofia wave and 
being able to remove by this the wrinkling and distortion which are generated in the solid color section at 
the time of formation of the curve bulge section Since reinforcement improves, in case a charge collector is 
joined to the solid color section, the solid color section cannot bend and the room which sets like the roll 
turner after application of an active material, follows the elongation of the curve bulge section, and permits 
elongation in the solid color section can be given further. 

[0023] Moreover, as for the curve bulge section, in the electrode plate for cells of the above-mentioned 
invention, it is desirable to be formed by the arrangement with which the longitudinal direction of the shape 
of the strip of paper agrees in the longitudinal direction of a core material. Since a mixture is applied along 
with the longitudinal direction of a core material by this in case a mixture is applied to a core material, it is 
prevented that an application slit, the lip of a die, etc. are caught in the curve bulge section. 
[0024] Furthermore, in the electrode plate for cells of the above-mentioned invention, it is desirable that said 
whole core material is laid underground into the active material layer which plastered both sides of a core 
material with the mixture which consists of an active material, an electric conduction agent, and a binder, 
and was formed. Thereby, since a metaled exposed part does not arise in the front face in an electrode plate, 
a short circuit is inhibited. 



[0025] Moreover, the manufacture approach of the electrode plate for cells of this invention is intermittently 
fed between the punches and female mold which drive a band-like metal sheet in the direction in which a 
mutual relative position attaches and detaches. When an advance drive is carried out in the direction in 
which said punch and female mold serve as a relative position which approaches mutually With forming a 
slit in the location where the cutting parts of said punch in a metal sheet and said female mold agree, mostly 
to coincidence the rectangle-like part formed between said two adjoining slits ~ each heights of said female 
mold — pushing up — the 1st curve bulge section — and, while depressing by the heights of said punch and 
forming the 2nd curve bulge section by turns By forming a flat part in the location where said 1st and 2nd 
bends are between bulge **** arranged by turns, and the non-processed sections of said punch in said metal 
sheet and said female mold agree A core material is formed and it is characterized by making it^iake a 
restoration condition plaster said core material with the mixture which makes an active material a subject. 
[0026] By being between opposite, carrying out the attitude drive of a punch and the female mold by the 
manufacture approach of this electrode plate for cells, and feeding a band-like metal sheet intermittently 
between opposite with that punch and female mold Since the package formation of the slit and the 1st and 
2nd curve bulge section of two or more trains can be carried out mostly at coincidence, the core material of 
the electrode plate for cells of this invention can be cheaply mass-produced in high efficiency at a very easy 
process. And by this manufacture approach, with a punch and female mold, since formation of a detailed slit 
is possible, the 1st and 2nd curve bulge section can be arranged in a minute pitch, and the electrode plate for 
cells which can obtain a small and highly efficient cell can be manufactured. 

[0027] Moreover, other manufacture approaches of the electrode plate for cells of this invention A band-like 
metal sheet is continuously fed between the processing rolls of a pair by which synchronous rotation is 
carried out. With forming a slit in the part where the cutting part of each disc-like cutter of said^processing 
roll of both in said metal sheet gears, mostly to coincidence While pressing the rectangle-like part formed 
between two adjoining slits in the direction which is mutually different by turns by each heights of both said 
processing rolls and forming the 1st and 2nd curve bulge section, respectively By forming a flat part in the 
location where said 1st and 2nd curve bulge section is between bulge **** arranged by turns, and each non- 
processed section of said processing roll of both in said metal sheet agrees A core material is formed and it 
is characterized by plastering a restoration condition with the mixture which makes an active material a 
subject at said core material. 

[0028] By the manufacture approach of this electrode plate for cells, since the fabrication of the core 
material can be carried out continuously in addition to the ability to acquire the same effectiveness as the 
above-mentioned manufacture approach, transporting a metal sheet continuously, the working speed of a 
core material can be gathered and productivity improves further. 

[0029] Moreover, the manufacture approach of further others of the electrode plate for cells of this invention 
The metal electrolytic deposition drum on which the concave heights by which curve heights and a curve 
crevice were formed in the shaft orientations of a periphery side by mutual arrangement at the single tier 
intervened the flat part, and two or more array formation was carried out at the circumferencial direction is 
immersed into the electrolytic solution of a cell. In the fixed direction with rotation Electrolytic deposition is 
performed continuously, the metallic foil which it deposited from said electrolytic solution and adhered to 
the periphery front face of said electrolytic deposition drum is exfoliated, a core material is formed, and it is 
characterized by plastering a restoration condition with the mixture which makes an active material a 
subject at said core material. 

[0030] Although the same effectiveness as each manufacture approach of the above-mentioned 
reciprocating method and a rotary method can be acquired by the manufacture approach of this electrode 
plate for cells, in addition, formation of the band-like metallic foil used as a metal sheet, Since it can carry 
out continuously, as compared with each above-mentioned manufacture approach, productivity can improve 
further, and the further cost cut can be aimed at, and also [ coincidence and ] a much more thin core material 
can be easily obtained for the fabrication of the curve bulge section to this metallic foil. Moreover, by this 
manufacture approach, if electrolytic deposition is carried out to a plating bath through this core material in 
the field by the side of a roll after forming a core material by electrolytic deposition, the core material to 
which surface roughening of the front face was carried out can be obtained, and there is an advantage which 
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can obtain the core material in which the maintenance capacity of an active material was further excellent. 
[0031] In the above-mentioned manufacture approach, while all the front faces of a periphery are formed by 
titanium, it is desirable to use the electrolytic deposition drum which is located in accordance with the 
boundary line of curve heights and a curve crevice and in which the septum section of the direction of a path 
was mostly formed with the electric insulator. Since the septum section which becomes the boundary line of 
curve heights and a curve crevice from an electric insulator is interposed by this, the core material of a 
configuration with the 1st and 2nd curve bulge section and the flat part of predetermined width of face can 
be certainly formed in highly precise and a continuation target. Moreover, since all the front faces of the 
periphery for making a deposit metal adhere and forming a core material are formed of electrolytic 
deposition by other metals and the titanium which is hard to alloy, the deposit metal adhering to an 
electrolytic deposition drum is exfoliated easily, and the core material made into the necessary configuration 
with high precision can be obtained certainly. 

[0032] In each above-mentioned manufacture approach, it is desirable to perform a surface roughening 
process to a core material with which means of an electrolytic deposition method, the etching method, the 
sandblasting method, a roll replica method, metal spraying, or a fine-particles sintering process at the time 
before processing of this or after processing of processing. Thereby, the core material to which surface 
roughening of the front face of a metal sheet was carried out can be obtained. Namely, the core material 
which has detailed heights by the electrolytic deposition method can be formed, and a detailed crevice can 
be formed on the surface of a core material by the etching method and the sandblasting method. In a roll 
replica method, can form detailed heights on the surface of a core material, in metal spraying, paste up metal 
particles on the surface of a core material, can form heights, and further by changing the configuration or the 
metallic element itself of metal powder which is used in a fine-particles sintering process Surface 
roughening of the front face of a metal sheet can be carried out controlling easily a surface roughening 
condition and the current collection nature of a core material. 

[0033] either [ at least ] a positive-electrode plate or a negative-electrode plate constitutes the cell of this 
invention with the electrode plate for cells given in any of claims 1-7 they are -- having « said positive- 
electrode plate and a negative-electrode plate ~ between these - a separator — intervening ~ winding — or a 
laminating is carried out, an electrode group is constituted and said electrode group and electrolytic solution 
are contained in the cell case. 

[0034] by this cell, since the current collection effectiveness especially over the thickness direction of a core 
material is high while a life property improves, since only the cost of a part for the manufacturing cost of a 
core material to decrease can be cut down, and the maintenance capacity over the active material of the core 
material in an electrode plate is very high and un-arranging [ which it is called omission of an active 
material ] does not arise, it becomes that whose discharge property was markedly alike and improved. 
Furthermore, since weld flash is hardly formed in the front face of an electrode plate, as a result of 
becoming possible to thin-shape-ize a separator, it becomes possible to attain high energy consistency- 
ization as a cell. And although the above-mentioned electrode plate for cells can constitute the cell which 
can acquire the same effectiveness as **** even if it applies it to any fuel cell subsystem, it can obtain 
effectively especially the engine performance of the high current discharge for which these cellsyare asked 
by the cell of an alkaline battery system. Furthermore, a discharge property etc. can be raised also in the 
lithium secondary battery of a nonaqueous electrolyte system etc. 

[0035] While the curve bulge section uses that in which the non-formed solid color section is formed in 
parallel with a longitudinal direction along the side edge of the longitudinal direction of a core material as 
forward [ in the above-mentioned cell ], and each negative electrode plate Since the configuration which 
carried out electric junction of the end face of each solid color section of forward [ which was projected in 
both electrode groups ] and each of said negative electrode plate at each collecting electrode plate of 
forward and a negative electrode, respectively, then the solid color section suitable for welding are certainly 
joinable to a collecting electrode plate As compared with the case where the piece of a lead is intervened, 
simplification of a configuration and improvement in a current collection property can be aimed at easily. 
Furthermore, while the configuration whose solid color section in an electrode plate has big sheet thickness 
to the curve bulge section and a flat part, then a weld efficiency improve further, much more positive 



junction can be acquired. If a crevice or heights is formed in the solid color section in the shape of a wave, 
while being able to remove the wrinkling and distortion which are generated in the solid color section at the 
time of formation of the curve bulge section further again Since reinforcement improves, in case a charge 
collector is joined to the solid color section, the solid color section does not bend and, moreove^the various 
effectiveness that the room which sets like the roll turner after application of an active material, follows the 
elongation of the curve bulge section, and permits elongation in the solid color section can be given is 
acquired. 
[0036] 

[Embodiment of the Invention] It explains referring to a drawing about the gestalt of desirable operation of 
this invention hereafter. Drawing 1 is drawing of longitudinal section showing the electrode plate for cells 
concerning the gestalt of operation of the 1st of this invention. This electrode plate for cells has the 
configuration in which the band-like core material 1 was plastered with the mixture which makes a subject 
the active material 2 of a positive electrode or a negative electrode from both-sides side of this by the 
restoration condition, and the active material layer 6 was formed. 

[0037] The perspective view in which drawing 2 shows the above-mentioned core material 1, and drawing 3 
are the perspective views showing the core material 1 whole at the time of forming the concave heights 1 5 
in the solid color section 5. Bulge **** 8 which comes mutually to form in the front flesh-side both 
directions of the metal sheet 3 the 1st and 2nd curve bulge sections 4 and 7 of the shape of a strip of paper 
which projects in convex by turns, respectively by parallel arrangement along the one direction X of the 
metal sheet 3 intervenes the flat part 9 of predetermined width of face, and intersects perpendicularly to the 
one direction X of the metal sheet 3, and also this core material 1 has become the configuration by which 
the a large number array was carried out along Direction Y. Here, in the gestalt of this operation, the other 
directions Y are longitudinal directions of the band-like metal sheet 3, and an one direction X is the cross 
direction of the band-like metal sheet 3. Therefore, both the curve bulge sections 4 and 7 are formed by the 
arrangement with which the longitudinal direction of the shape of the strip of paper agrees in the 
longitudinal direction Y of a core material 1 . H 
[0038] As a metal sheet 3 before processing the curve bulge sections 4 and 7 and considering as a core 
material 1 , either nickel, copper, aluminum or iron and which metallic foil of the alloy which makes them a 
subject are used. Or the thing which performed nickel plating to a metallic foil, iron, or copper, or the thing 
which performed copper plating or nickel plating to iron is used as a metal sheet 3, and what formed the 1- 
5-micrometer plating layer in the 20-micrometer material is desirable as this plating material. Furthermore, 
as for the metal sheet 3 which consists of the above-mentioned metallic foil or plating material, surface 
roughening of the front face is carried out before processing of the curve bulge sections 4 and 7, or after 
processing, and, thereby, the metal sheet 3 which serves as a subject of a core material 1 has become that 
whose maintenance capacity over an active material 2 improved. Which means of an electrolytic deposition 
method, the etching method, the sandblasting method, a roll replica method, metal spraying, or a fine- 
particles sintering process is used for the surface roughening process of the metal sheet 3. * & 1 
[0039] Furthermore, as shown in drawing 1 and drawing 3 , the solid color section 5 in which the curve 
bulge sections 4 and 7 are not formed is formed in the core material 1 in parallel with a longitudinal 
direction along one [ to the longitudinal direction Y of a core material 1 / at least ] side edge. In addition, in 
drawing 3 , the solid color section 5 has illustrated the case where it is formed in parallel with a longitudinal 
direction along the side edge to both longitudinal directions Y of a core material 1, and many groove 
crevices 15 are mutually formed in the solid color section 5 in the shape of a wave by parallel arrangement. 
In addition, it may replace with the solid color section 5 in a crevice 15, and many protruding lines may be 
mutually formed in the shape of a wave by parallel arrangement. 

[0040] Moreover, as shown in drawing 1 , the thickness d2 of the formation part of the solid color section 5 
in the metal sheet 3 may be set up more greatly than the thickness dl of each formation part of the curve 
bulge sections 4 and 7 and a flat part 9. Moreover, the core material 1 in the electrode plate for gplls is laid 
underground in the active material layer 6 which the whole containing the curve bulge sections 4 and 7 of 
this plastered both sides with the mixture which consists of an active material 2, an electric conduction 
agent, and a binder, and was formed so that it may show clearly in drawing 1 . 



[0041] Although the core material 1 used as the above-mentioned configuration is mentioned later, since it 
can manufacture easily through the simplified process by performing continuation press working of sheet 
metal of a reciprocating method, or fabrication of a rotary method, transporting the metal sheet 3 
continuously in the band-like condition, it can be manufactured by cheap and high mass-production nature. 
It prepares by the arrangement which opens fixed spacing for the slit train arranged in parallel [ the thing of 
the same die length ] at fixed spacing, without supposing that it is alternate to this slit forming the slit of two 
or more articles in the direction of a long picture intermittently and alternately in the manufacture approach 
of the spreading mesh sheet of the indication to JP,1 1-260373,A although a slit is formed in the metal sheet 
3 band-like when manufacturing by the above-mentioned manufacture approach, and is arranged in parallel. 
[0042] Furthermore, since formation of the band-like metal sheet 3 and fabrication of the curve bulge 
sections 4 and 7 to this metal sheet 3 are performed simultaneous and continuously and it can manufacture 
at once when the core material 1 used as the above-mentioned configuration can also be manufactured using 
the below-mentioned electrolytic deposition method and it uses this electrolytic deposition method, a still 
cheaper thing can be manufactured by higher mass-production nature. 

[0043] the availability of an active material 2 becomes very high, and since the above-mentioned electrode 
plate is projected by turns to front flesh-side both sides of the metal sheet 3 in a core material 1 and the 1st 
and 2nd curve bulge sections 4 and 7 with the large touch area to an active material 2 function as a charge 
collector of an active material 2, especially, the current collection engine performance of the thickness 
direction of the metal sheet 3 is markedly alike, and improves, and current collection effectiveness is 
markedly alike and becomes high. Furthermore, since an active material layer 6 is held in the condition of 
being held by the 1st and 2nd curve bulge sections 4 and 7 from front flesh-side both-sides side of the metal 
sheet 3, it becomes what has the very high maintenance capacity of an active material 2. Therefore, since 
especially the above-mentioned electrode plate does not cause decline in the use effectiveness of an active 
material 2 even if it can prevent omission of an active material 2 certainly and enlarges the fill per unit 
volume of an active material 2, also when a spiral electrode group is constituted, its high current discharge 
property per unit volume of a cell improves sharply as compared with the conventional 2-dimensional core 
material. 

[0044] Moreover, since the curve bulge sections 4 and 7 can be formed by making convex carry out plastic 
deformation of the part of the shape of a strip of paper which consists of a slit formed in parallel with the 
metal sheet 3 of an one-sheet object to front flesh-side both-sides side and weld flash etc. does not occur by 
this, the above-mentioned core material 1 does not have a possibility that internal short-circuit etc. may 
occur. Moreover, since it can form by deforming plastically the comparatively thin metal sheet 3, the rate of 
a volume ratio to an active material 2 becomes possible [ becoming low and attaining high energy 
consistency-ization as a cell ]. And since elliptical space is mostly formed by side view among the 1st and 
2nd curve bulge sections 4 and 7 projected by turns at front flesh-side both-sides side of the metal sheet 3, 
the above-mentioned core material 1 When a cell is constituted, the ion and gas accompanying a reaction in 
the electrolytic solution or a cell can be circulated good, current collection effectiveness becomes high as 
compared with the electrode plate which applied the two-dimensional active material, and a high current can 
be passed. 

[0045] Furthermore, with the above-mentioned electrode plate for cells, since the solid color section 5 is 
formed along the side edge of the longitudinal direction of a core material 1, the tensile strength of the 
longitudinal direction of a core material 1 can improve, the deformation in the time of rolling etc. can be 
prevented, and welding to a collecting electrode plate or a current collection lead can be ensured [ efficiently 
and ]. And since a crevice 15 (or heights) carries out by being formed by wave-like arrangemen^and is in 
the solid color section 5 as shown in drawing 3 While the wrinkling and distortion which are generated in 
the solid color section 5 at the time of formation of the curve bulge sections 4 and 7 are removable Since the 
reinforcement of the solid color section 5 improves, in case the below-mentioned charge collector is joined 
to the solid color section 5, the solid color section 5 cannot bend and the room which sets like the roll turner 
after application of an active material 2, follows the elongation of the curve bulge sections 4 and 7, and 
permits elongation in the solid color section 5 can be given further. Furthermore, it can acquire more 
positive junction while its weld efficiency improves the solid color section 5 further since the solid color 



section 5 can apply a big pressure to the solid color section 5 which is a welded part when joining to a 
charge collector etc. by resistance welding since it is formed in the bigger thickness d2 than the thickness dl 
of the curve bulge sections 4 and 7 and a flat part 9. 

[0046] Moreover, with the above-mentioned electrode plate for cells, since the curve bulge sections 4 and 7 
are formed by the arrangement with which the longitudinal direction of the shape of the strip of paper agrees 
in the longitudinal direction Y of a core material 1 and a mixture is applied along with the longitudinal 
direction of a core material 1 in case a mixture is applied to a core material 1, it is prevented that an 
application slit, the lip of a die, etc. are caught in the curve bulge sections 4 and 7. Furthermore, as for the 
core material 1, this whole is laid underground into the active material layer 6. * 
[0047] The letter metal porous body substrate of foaming which is most excellent when this electrode plate 
looks at only an engine-performance side in current especially can be produced by low cost as compared 
with the electrode plate which considers as a core material, and there is a big advantage of junction of a 
charge collector being easy since it can form easily, and thin-shape-being easy toize the beginning to the 
solid color section 5. 

[0048] Drawing 4 is drawing of longitudinal section showing the electrode plate for cells concerning the 
gestalt of operation of the 2nd of this invention. The mixture with which this electrode plate for cells makes 
a subject the forward or negative active material 2 from both-sides side of this at a core material 10 is 
applied, and it comes to form an active material layer 6. Bulge **** 13 in which it comes mutually to form 
the 1st and 2nd curve bulge sections 1 1 and 12 of the shape of a strip of paper to which a core material 10 
projects in convex by turns in front flesh-side both directions by parallel arrangement along an one direction 
Intervene the flat part 14 of predetermined width of face, and it intersects perpendicularly to an one 
direction, and also it is the same as that of the gestalt of the 1st operation that it is the configuration arranged 
along the direction. 

[0049] The point that the above-mentioned core material 10 is different from the core material 1 of the 
gestalt of the 1st operation is only a configuration using the rolling nickel-plating foil 17 which comes to 
form nickel-plating layer 17b by which replaced with the metal sheet 3 and surface roughening was carried 
out to the both-sides front face of metallic foil 17a. Therefore, since the front face of the rolling nickel- 
plating foil 17 is that the gestalt of the 1st operation explained in the split face it was ruined as compared 
with the metal sheet 3 in addition to the ability to acquire the same effectiveness, this core material 10 has 
the advantage whose holding power of the active material 2 by the front face of this rolling nickel-plating 
foil 17 improves. 

[0050] Below, the manufacture approach of the core material 1 in the electrode plate for cells of the gestalt 
of the 1st operation is explained. Drawing 5 is the perspective view showing the important section of the 
manufacturing installation concerning the manufacture approach by continuation press working of sheet 
metal of a reciprocating method. This manufacturing installation is equipped with a punch 18 and female 
mold 19, and is constituted, and this punch 18 and female mold 19 have the composition of having prepared 
and piled up predetermined spacing which is equivalent to the thickness of the very thing in two or more 
tabular cutters 20 which all constitute SHARINGUKATTA. The heights 21 which became semicircle-like 
mostly are formed in each tabular cutter 20 in the predetermined pitch. The edges-on-both-sides section of 
each of these heights 21 is formed as a cutting part 22 of SHARINGUKATTA for shearing the metal sheet 
3. Between two adjoining heights 21 each in the tabular cutter 20, and 21, the non-processed section 23 used 
as a flat side is formed. * 
[0051] At drawing 5 , although the configuration of female mold 19 is mainly shown, a punch 18 carries out 
vertical reversal of the thing of the same configuration as female mold 19, and the tabular cutter 20 of the 
very thing is formed in the shape of a disagreement to the tabular cutter 20 of female mold 19 by the 
arrangement which carries out phase opposite. Therefore, when it drives to the relative direction which a 
punch 18 and female mold 19 approach mutually, each tabular cutter 20 of a punch 18 enters between two 
tabular cutters 20 by which female mold 19 adjoins, and the side face of the outermost tabular cutter 20 at a 
slide contact condition. 

[0052] The metal sheet 3 used as the material of a core material 1 is intermittently fed between a punch 18 
and female mold 19 in the band-like condition, and when a positioning halt is carried out after intermittent 
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migration of the metal sheet 3 was carried out, the advance drive of a punch 18 and the female mold 19 is 
carried out in the direction used as the relative position which approaches mutually. Thereby, the tabular 
cutter 20 of a punch 18 and the tabular cutter 20 of female mold 19 get into gear mutually, and form the slit 
24 as shown in the metal sheet 3 fed between opposite at drawing 6 (b), and the curve bulge sections 4 and 
7. After that, a retreat drive is carried out and it continues in the direction estranged mutually, ancl 
intermittent migration only of the predetermined pitch is carried out, and, as for a punch 18 and female mold 
19, the metal sheet 3 repeats the same actuation as **** henceforth. 

[0053] The top view in which drawing 6 (a) showed typically the engagement condition of a punch 1 8 and 
female mold 19, and ** (b) are the top views having shown typically the slit 24 formed in the metal sheet 3 
of engagement with a punch 18 and female mold 19, and the curve bulge sections 4 and 7. With the metal 
sheet 3 shearing in the location where the cutting parts 22 and 22 of a punch 18 and female mold 19 agree, 
and a slit 24 being formed in it, as shown in this drawing, mostly to coincidence Two adjoining slits 24 and 
the rectangle-like part formed among 24 are pushed up by each heights 21 of female mold 19. The 1st curve 
bulge section 4 And it is depressed by the heights 21 of a punch 18, the 2nd curve bulge section 7 is formed, 
respectively, a flat part 9 is formed in the location where the up-and-down non-processed section 23 agrees, 
and the core material 1 shown in drawing 3 is done. In addition, unlike the slit formed intermittently [ the 
above-mentioned slit 24 / the direction of a long picture in the manufacture approach of the spreading mesh 
sheet the indication to JP,1 1-2603 73, A / two or more articles ], and alternately, it is prepared by the 
arrangement in which the thing of the same die length opens fixed spacing in, and arranges in parallel the 
slit train arranged in parallel at fixed spacing, without supposing that it is alternate. 
[0054] By the manufacture approach of this core material 1 , the package formation of the slit 24 and the 
curve bulge sections 4 and 7 of two or more trains can be mostly carried out at coincidence by being 
between opposite, carrying out the attitude drive of the punch 18 and female mold 19 on top of which the 
tabular cutter 20 was laid at intervals of predetermined, and feeding the band-like metal sheet 3 between 
opposite with that punch 18 and female mold 19. Therefore, by the manufacture approach of this core 
material 1, a core material 1 can be manufactured at a very easy process, and the cheap core material 1 can 
be mass-produced in high efficiency. And by this manufacture approach, since formation of the*slit 24 
detailed as a working limit 100 micrometers is possible in the minimum thickness of the tabular cutter 20, 
the 1st and 2nd curve bulge sections 4 and 7 can be arranged in a minute pitch, and the electrode plate for 
cells which can obtain a small and highly efficient cell can be manufactured. 

[0055] Drawing 7 is the side elevation showing the important section of the manufacturing installation 
concerning other manufacture approaches of the core material 1 in the electrode plate for cells of the gestalt 
of the 1st operation. By this manufacture approach, it is going to manufacture a core material 1 continuously 
by the fabrication of a rotary method. The above-mentioned manufacturing installation has the composition 
of carrying out phase opposite of the processing rolls 27 and 28 of a pair up and down at spacing equivalent 
to the thickness dimension of the metal sheet 3. As for the up-and-down processing rolls 27 and 28, the 
heights 29 by which the cutting part 32 was formed in the edges-on-both-sides section are arranged in the 
periphery section in a predetermined pitch. And it comes to have the disc-like cutter 31 by which the non- 
processed section 30 was formed between two adjoining heights 29 the number of predetermined sheets, and 
it is the arrangement with which each heights 29 of each agree, and these disc-like cutter 3 1 is laid on top of 
the cross direction of drawing at intervals of the thickness dimension of the very thing, and it is constituted. 
And the up-and-down rolls 27 and 28 are opposite-* *(ed) by the cross direction of drawing by the 
arrangement which carries out phase opposite in the relative position which was able to shift the location so 
that the disc-like cutter 3 1 of another side may enter between the disc-like cutter 3 1 of two sheets by which 
one side adjoins, and 31. 

[0056] In this manufacturing installation, while carrying out synchronous rotation of both the processing 
rolls 27 and 28, between both this processing roll 27 and 28, the band-like metal sheet 3 transports 
continuously, and is sent in. On the metal sheet 3, with shearing by this in the part where the cutting part 32 
of the disc-like cutter 31 of the lower processing roll 28 gears with the cutting part 32 of the disc-like cutter 
3 1 of the upside processing roll 27, and a slit 24 being formed, mostly to coincidence The rectangle-like part 
formed between two adjoining slits 24 is pushed up by each heights 29 of the lower processing roll 28. The 



1st curve bulge section 4 And it is depressed by the heights 29 of the upside processing roll 27, the 2nd 
curve bulge section 7 is formed, respectively, a flat part 9 is formed in the location where the up-and-down 
non-processed sections 30 and 30 agree, and the core material 1 shown in drawing 3 is formed. 
[0057] By the manufacture approach of the rotary method using the processing rolls 27 and 28 under 
besides, since the fabrication of the core material 1 can be carried out continuously, transporting the metal 
sheet 3 continuously, working speed can be gathered as compared with the manufacture approach of the 
reciprocating method of drawing 5 which transports the metal sheet 3 intermittently, and productivity 
improves further. However, by the manufacture approach of this rotary method, since a limit is to make 
small the thickness dimension of the disc-like cutter 31, the arrangement pitch of the curve bulge sections 4 
and 7 will become large slightly as compared with the manufacture approach of the above-mentioned 
reciprocating method. 

[0058] Drawing 8 is the cutting side elevation of the manufacturing installation concerning the manufacture 
approach of further others of the core material 1 in the electrode plate for cells of the gestalt of the 1st 
operation. By this manufacture approach, the curve bulge sections 4 and 7, a flat part 9, and the solid color 
section 5 are formed in that metal sheet 3 at once at producing the metal sheet 3 continuously by the 
electrolytic deposition method, and coincidence. If it puts in another way, this manufacture approach will 
form at once the band-like core material 1 which has the curve bulge sections 4 and 7, a flat part 9, and the 
solid color section 5 on the metal sheet 3. 

[0059] The above-mentioned manufacturing installation is prepared in the interior of an electrolyzer 34, 
where the roll-like electrolytic deposition drum 37 is immersed into the electrolytic solution (plating bath) 
33 it was [ electrolytic solution ] full of the electrolyzer (plating tub) 34. By using a cell 34 as an anode and 
performing electrolytic deposition continuously considering the electrolytic deposition drum 37 as a 
cathode, while the electrolytic deposition drum 37 rotates continuously with a predetermined rotational 
speed in the fixed direction shown by the arrow head The condition that the nickel which carried^ out 
electrolytic deposition accumulates on the periphery front face of the electrolytic deposition drum 37 
gradually with rotation from the electrolytic solution 33 adheres, and, finally the metallic foil 38 of 
necessary thickness is formed. 

[0060] Some cutting side elevations which each of drawing 9 thru/or drawing 12 showed the electrolytic 
deposition drum 37, and an expansion side elevation and drawing 10 expanded drawing 9 , and were shown, 
the expanded sectional view which cut drawing 1 1 by the A-A line of drawing 9 , and drawing 12 are the B- 
B line sectional views of drawing 9 . This electrolytic deposition drum 37 is the configuration by which the 
concave heights 41 by which the curve heights 39 and the curve crevice 40 were formed in the shaft 
orientations x of a periphery side by mutual arrangement at the single tier intervened the flat part 42 of 
predetermined width of face, and array formation was carried out at the circumferencial direction y. 
Moreover, as shown in the electrolytic deposition drum 37 at drawing 12 , the solid color sections 43 and 44 
the curve heights 39 and whose curve crevice 40 are not formed are formed in the both ends and center 
section of shaft orientations in parallel with a circumferencial direction y, respectively, furthermore, as 
shown in drawing 10 and drawing 1 1 , in each front face of all the front faces 39 of the periphery in the 
electrolytic deposition drum 37, i.e., curve heights, the curve crevice 40, a flat part 42, and the solid color 
sections 43 and 44 While the metal adhesion side 47 formed with titanium is established, as shown in 
drawing 1 1 , the septum section 48 mostly extended in the direction of a path in the condition of connecting 
each side part in the boundary line of the curve heights 39 and the curve crevice 40 is formed with the 
electric insulator. 

[0061] In the cell 34, the metal (for example, nickel) which used this cell 34 as the anode, and electrolytic 
deposition is continuously performed as a cathode and carried out electrolytic deposition of the electrolytic 
deposition drum 37 from the electrolytic solution 33 adheres, depositing on all the front faces of^the metal 
adhesion side 47 in the peripheral surface of the electrolytic deposition drum 37 by equal thickness. And 
when the electrolytic deposition drum 37 which rotates continuously with a fixed rotational speed carries 
out rotation near the one revolution, as shown in drawing 8 , the depositing metal accumulates on the 
peripheral face of the electrolytic deposition drum 37 at the thickness of 20 micrometers - about 30 
micrometers, and a metallic foil 38 is formed. When this metallic foil 38 serves as the above-mentioned 



m 



necessary thickness, it exfoliates, it is taken out from a cell 34 as a core material 1, is rolled round through 
the middle guide idler 49, and is rolled round by the drum 50. Here, since the metal adhesion side 47 is 
formed by the titanium which carries out electrolytic deposition and cannot alloy which metal easily, the 
metallic foil 38 which carried out deposition adhesion exfoliates easily. 

[0062] The core material 1 rolled round by this rolling-up drum 50 has the same configuration as the core 
material 1 of the gestalt of the 1st operation shown in drawing 3 . Namely, as for a core material 1, the 1st 
and 2nd curve bulge sections 4 and 7 of the shape of a strip of paper which projects convex, respectively are 
formed in the front flesh-side both directions of a metallic foil 38 in accordance with shaft orientations x by 
turns of the curve heights 39 and the curve crevice 40. Side view **** elliptical space is forme^of the 
septum section 48 which consists of an electric insulator among these 1st and 2nd curve bulge sections 4 
and 7 that adjoin mutually. Furthermore, bulge **** 8 which the 1st and 2nd curve bulge sections 4 and 7 
continue by turns, and it comes to arrange The flat part 9 of the predetermined width of face formed of a flat 
part 42 is intervened, and two or more trains arrangement is carried out along with a circumferencial 
direction y, and the solid color section 5 is formed of the solid color section 43, and it is formed with high 
precision the shape of a core material 1 and isomorphism of a gestalt of the 1st operation of it. Moreover, in 
this manufacturing installation, once two core materials 1 are formed in coincidence in the state of side-by- 
side installation and rolled round by the rolling-up drum 50 so that clearly from the configuration of the 
electrolytic deposition drum 37 shown in drawing 8 , the part formed of the solid color section 44 of a center 
section is cut in the center section of this, and it separates into each core material 1 . 
[0063] Although the same effectiveness as each manufacture approach of the reciprocating method 
mentioned above and a rotary method can be acquired by the manufacture approach by this electrolytic 
deposition method, in addition, formation of the band-like metallic foil 38 used as a metal sheet, Since 
fabrication of the curve bulge sections 4 and 7 to this metallic foil 38, a flat part 9, and the solid color 
section 44 can be given to coincidence and a continuation target As compared with each above-mentioned 
manufacture approach, productivity can improve further, the further cost cut can be aimed at, and there is an 
advantage which can moreover manufacture easily the core material 1 further thin-shape-ized as compared 
with each manufacture approach of a reciprocating method and a rotary method. Moreover, by this 
manufacture approach, if electrolytic deposition is carried out to a plating bath through this core material 1 
in the field by the side of a roller after forming a core material 1 by electrolytic deposition, the core material 
to which surface roughening of the front face was carried out can be obtained easily, and the core material 1 
in which the maintenance capacity of an active material was further excellent can be obtained. ^ 
[0064] Drawing 13 is the front view showing the nickel hydrogen battery constituted using the electrode 
plate for electrodes of the gestalt of the 1st operation fractured in part. Apply a mixture and the positive- 
electrode plate 51 is formed, the positive electrode with which this cell uses nickel hydroxide powder as a 
principal component at the core material 1 of drawing 3 — the negative electrode which uses hydrogen 
storing metal alloy powder as a principal component at the core material 1 of drawing 2 — the spiral 
electrode group 54 is constituted by applying a mixture, forming the negative-electrode plate 52, and 
winding spirally forward [ this ] and the negative electrode plates 51 and 52, where it intervened and the 
laminating of the separator 53 is carried out among these. 

[0065] Below, the example of forward [ in the above-mentioned cell ] and the negative electrode plates 51 
and 52 is explained. The thickness dl (it shows clearly in drawing 1 ) of the formation part of the curve 
bulge sections 4 and 7 and a flat part 9 a core material 1 by about 20 micrometers The thickness^? (it shows 
clearly in drawing 1 ) of the formation part of the solid color section 5 was about 30-40 micrometers, and 
many crevices 15 shown in drawing 3 are formed in this solid color section 5 in parallel, and it considered 
as the configuration from which the thickness d3 (it shows clearly in drawing 1 ) between each crownings of 
both the curve bulge sections 4 and 7 is set to about 0.35mm. In addition, when the thickness between each 
crownings of both the curve bulge sections 4 and 7 passes like the roll turner after applying an active 
material 2, it is set to about 0.30mm. 

[0066] the positive-electrode plate 5 1 — both sides of the above-mentioned core material 1 — a positive 
electrode - it constituted by applying a mixture and forming an active material layer 6 (it showing clearly in 
drawing 1 ). a positive electrode — the mixture kneaded nickel hydroxide powder, cobalt hydroxide, and 



CMC (carboxymethyl cellulose) and PTFE (poly tetrafluoroethylene) as a binder with water, and made them 
the shape of a paste whose water content is 17 - 19%. the positive electrode of the shape of this paste - after 
having plastered the thickness of 0.65mm with the mixture to both sides of a core material 1, forming the 
active material layer 6 and drying this active material layer 6, it rolled out, die length cut by 390 mm as 
thickness of 0.45mm in the shape of [ in which width of face has the dimension of 35mm (the solid color 
section 5 which has the width of face which is 1mm is included) ] a rectangle, and capacity obtained the 
positive-electrode plate 51 of 3000mAh(s). 

[0067] on the other hand « the negative-electrode plate 52 - both sides of a punching metal - a negative 
electrode — it constituted by applying a mixture and forming an active material layer 6. a negative electrode 
— the mixture kneaded with water the hydrogen storing metal alloy which has a well-known presentation, 
the carbon (carbon black) as an electric conduction agent, and SBR (styrene-butadiene rubber), PTFE and 
CMC as a binder, and made them the shape of a paste, the negative electrode of the shape of this paste — 
after having plastered the thickness of 0.42mm with the mixture to both sides of a core material 1, forming 
the active material layer 6 and drying this active material layer 6, it rolled out, die length cut by 440 mm as 
thickness of 0.22mm in the shape of [ in which width of face has the dimension of 35mm (the solid color 
section 5 which has width of face of 1mm is included in this width of face) ] a rectangle, and cagacity 
obtained the negative-electrode plate 52 of 4800mAh(s). 

[0068] And the negative-electrode side collecting electrode plate 57 is joined to the end face of the solid 
color section 5 of the negative-electrode plate 52 projected to the one side of the spiral electrode group 54 
by resistance welding, and the positive-electrode side collecting electrode plate 58 is joined to the end face 
of the solid color section 5 of the positive-electrode plate 51 projected to the other side of the spiral 
electrode group 54 by resistance welding. In the cell case 59, the spiral electrode group 54 which joined 
both the above-mentioned charge collectors 57 and 58 is held, and the electrolytic solution (not shown) is 
poured in further. After it, after the obturation object 64 which comes to assemble the obturation plate 60, a 
relief valve 61, an insulating gasket 62, and the metal cap 63 is inserted, opening of the cell case 59 caulks 
the opening edge section of the cell case 59 in the inner direction, and is sealed. In addition, the negative- 
electrode side collecting electrode plate 57 is joined to the pars basilaris ossis occipitalis of the cell case 59 
by welding, and electrical connection of the positive-electrode side collecting electrode plate 58 is carried 
out to the obturation plate 60 through the positive-electrode lead 67. Thereby, the sub C type (C type 
slightly smaller than a type) nickel hydrogen battery of 3000mAh(s) is constituted for capacity. 
[0069] This nickel hydrogen battery compares with the letter metal porous body substrate of foaming 
conventionally used as a core material of the positive-electrode plate 51 of this. By low cost And since the 
core material 1 whichis [ thin-shape-] easy toize is used while formation of the solid color section 5 is easy 
Since only the cost of a part for the manufacturing cost of a core material 1 to decrease can be cut down, the 
solid color section 5 can be formed from the beginning and the solid color section 5 suitable for welding is 
certainly joinable to the positive-electrode side charge collector 58 Can aim at easily simplification of a 
configuration, and improvement in a current collection property, and it becomes that whose discharge 
property improved since the current collection effectiveness of a core material 1 was high. Furthermore, it 
becomes possible to attain high energy consistency-ization as a cell by thin shape-ization, and a*big current 
can be passed by having controlled increase of electric resistance as much as possible. And since the 
maintenance capacity over the active material 2 of the core material 1 in the electrode plates 51 and 52 of 
positive/negative is very high and un-arranging [ which it is called omission of an active material 2 ] does 
not arise, this nickel hydrogen battery can secure a life. In addition, if the electrode plates 51 and 52 of 
positive/negative are constituted in the gestalt of operation of the 2nd of drawing 3 , the holding power of an 
active material 2 will improve further, and will become convenient at the configuration of the spiral 
electrode group 54. 
[0070] 

[Effect of the Invention] As mentioned above, since it can form by passing through the process which had 
the core material simplified according to the electrode plate for cells of this invention, a cheap thing can be 
manufactured by high mass-production nature. Moreover, the availability of an active material becomes 
very high, and when a cell is constituted, a discharge property improves remarkably. Furthermore, while the 



maintenance capacity of an active material will become very high and will become good constituting 
especially a spiral electrode group, the high current discharge property per unit volume of a cell compares 
with the former, and improves sharply. Moreover, it becomes possible for there to be no possibility that 
internal short-circuit etc. may occur, and for the rate of a volume ratio to an active material to become low, 
and to attain high energy consistency-ization as a cell, and further, when a cell is constitute, while being 
able to circulate the ion and gas accompanying a reaction in the electrolytic solution or a cell good, a big 
current can be pass from the ability of increase of electric resistance to be control as much as possible. 
[0071] According to the manufacture approach of the electrode plate for cells of this invention, since the 
package formation of the slit and the 1st and 2nd curve bulge section of two or more trains can be mostly 
carried out at coincidence by being between opposite, carrying out the attitude drive of a punch and the 
female mold, and feeding a band-like metal sheet intermittently between opposite with the punch and female 
mold, a core material can be manufactured at a very easy process, and a cheap core material can be mass- 
produced in high efficiency. And by this manufacture approach, with a punch and female moldfsince 
formation of a detailed slit is possible, the 1st and 2nd curve bulge section can be arranged in a minute pitch, 
and the electrode plate for cells which can obtain a small and highly efficient cell can be manufactured. 
[0072] Moreover, since the core material was manufactured by the fabrication of a rotary method, 
fabrication of the core material can be carried out continuously and the working speed of a core material can 
be raised by other manufacture approaches of the electrode plate for cells, transporting a metal sheet 
continuously, productivity improves further. 

[0073] Moreover, by the manufacture approach of further others of the electrode plate for cells, since the 
core material was manufactured by the electrolytic deposition method, since it can carry out continuously, 
while productivity can improve further and being able to aim at the further cost cut, coincidence and the 
core material thin-shape-ized extremely can be obtained for formation of the band-like metallic foil used as 
a metal sheet, and the fabrication of the curve bulge section to this metallic foil. ^ 



